Assignment 2 Part 2 
Mini Case Study Project: Tim Hortons 
PLAN
Tim Horton is a famous brand in Canada, and it serves coffee and donuts. And it currently has an issue about the speed for serving their customers. If Tim Hortons continues the current operation, this will bring the negative effect on its reputation. So actions should be taken if Tim Hortons wants to keep its loyal customers. There are two ways which can ensure fast service: a) hiring a fourth server at an annual cost of $36,000 or b) renting a faster dispensing machines at an annual cost of $23,000, and it would reduce the service time to 1.3 minutes, on average. Also, the change of more than 3 customers (according the number of servers in Tim Hortons) arriving in 1.8 minutes should be less than 10%. In order to improve the service quality in Tim Hortons, we should find the best solution by using the Poisson Probability to solve this problem by calculating these two different options.  
DO
1. If the Tim Hortons did not do anything, we can calculate that: 
a.) P (x˃3) = 1 – [P (3) + P (2) + P (1) + P (0)] = 1-0.8913 =0.1087

λ = 1.8
P (3) =  =  =  =0.1607
P (2) =  =  =  = 0.2678
P (1) =  =  =  =0.2975
P (0) =  =  =  = 0.1653
P (4) + P (3) + P (2) + P (1) + P (0) = 8913
The answer is 10.87% greater than 10%, which means Tim Hortons should take some actions to provide faster service. 

2. If they hired a fourth server: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]b). P (x˃4) = 1 – [P (4) + P (3) + P (2) + P (1) + P (0)] = 1 – 0.922 = 0.078
λ =  =2.25
P (4) =  =  =   =0.1126
P (3) =  =  =   =0.2001
P (2) =  =  =   =0.2668
P (1) =  =  =  =0.2371
P (0) =  =  =  = 0.1054
P (4) + P (3) + P (2) + P (1) + P (0) = 922
The result is less than 10%, which means hiring a forth server will reduce the change of more than 4 customers in 1.8 minutes to 9.22%. Although the rate is less than 10%, Tim Hortons should spend $ 36,000 on this new server annually which is not a small budget. 

3. If they rent a faster dispensing machine:
c). P (x˃3) = 1 – [P (3) + P (2) + P (1) + P (0)] = 1 – 0.9177 = 0.0823
λ =  =1.625
P (3) =  =  =   = 0.1408
P (2) =  =  =    =0.2600
P (1) =  =  =  =0.3200
P (0) =  =  =  =0.1969
P (3) + P (2) + P (1) + P (0) = 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The rate for renting a faster dispensing machine is lower than 10%, which is a good option for Tim Hortons with affordable cost. 
REPORT
[bookmark: _GoBack]Based on the data above, if Tim Hortons did not take any action, the chance that more than three customers arriving in the 1.8 minutes will be greater than 10% (10.87%). In order to improve customers’ satisfaction, there are two options for Tim Hortons.  The first one is hiring a new fourth server with the annual cost of $36,000. This solution will reduce the chance of more than 4 customers arriving in 1.8 minutes into 9.22%. For the second option, renting a faster dispensing machine, the chance will be reduced to 8.23% and the cost for this option is relatively low ($23,000). From my point of view, the second option which is renting a faster dispensing machine will be a better choice for Tim Hortons. Since the annual cost of this choice is lower than the other one, and the result is more positive as well. As a result, this method is better to improve the work efficiency and customers’ loyalty in Tim Hortons. 
